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doi:10.1016/j.ejvs.2011.04.026Abstract Objectives: The study aimed to estimate the incidence and causes of insurance
claims (IC) after vascular surgery (VS) reported to the Swedish Medical Injury Insurance (SMII);
and to validate the registration of complications in the National Vascular Registry (Swedvasc).
Methods: The medical records of all IC in VS in Sweden reported to the SMII 2002e2007 were
scrutinised and cross-referenced against Swedvasc.
Results: There were 193 claims after VS: varicose-veins (66), lower extremity (45), aortic (31)
or carotid artery (21), access (19) or other VS (11).
Frequent causes of claims were peripheral nerve injury (76), wound infection (22) and
cranial nerve injury (15).
More than half of the patients suffered permanent injuries, three died. As many as 55 (28%)
received economic compensation (an average of 45% of all ICs in SMII). The highest frequency
of compensated claims (1:650 yearly procedures) was for carotid artery surgery. Of the proce-
dures, 187 were elective. Compared with the Swedvasc, claudication was a more common indi-
cation (28% vs. 12%). Nearly one-fifth (18%) were incorrectly registered in Swedvasc.
Conclusions: The most common causes of insurance claims were peripheral nerve injuries and
infections. Patients raising insurance claims after vascular surgery undergo acute procedures
less frequently, and are correctly registered in the Swedvasc in 82% of cases.
ª 2011 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Health-care related injuries and adverse events (AE) are
harmful and incur unnecessary suffering for the patient,
and are an additional cost to the patient, the health-care
system and the community. Complications due to failure in
adhering to accepted practice, or AE due to substandard
care are avoidable and should be prevented. Examination
of the causes and outcomes of AE after health-care18 6110000; fax: þ46 18
elia.com (H. Rudstro¨m).
ty for Vascular Surgery. Publisheintervention may contribute to the development of
prevention strategies, and knowledge about medico-legal
and insurance claims (IC) is important for risk management
and safe clinical practice.
Special types of iatrogenic injuries include those
affecting the vascular system and those associated with
open or endovascular vascular surgery, and iatrogenic
vascular injuries may cause severe morbidity and even
death.1 Rare complications are difficult to study prospec-
tively and retrospective medical record reviews may be
subject to underreporting.2 Insurance claims for malprac-
tice and medical negligence are potentially useful sourcesd by Elsevier Ltd. All rights reserved.
Insurance Claims after Vascular Surgery in Sweden 499of information on complications after surgery and, from
them, clinical lessons can be learned.3
In cases of malpractice and complications associated
with substandard care, patients in Sweden are entitled to
compensation from the County Councils’ Mutual Insurance
Company under the Patients Injury Act (Patientskadelagen
1996:799). The Swedish Medical Injury Insurance (SMII) is
responsible for the entire investigation and collates all
medical documents and case records. All claims are ana-
lysed by an independent expert group. If the expert opin-
ions advise the standard of care is inferior to that expected,
or there was failure to adhere to accepted practice, and
which resulted in the patient suffering harm, economic
compensation is paid. There are more than 9000 claims
annually, and 45% receive economic compensation.4
The Swedish Vascular Registry (Swedvasc) was started in
1987. By January 1994, all 42 hospitals performing vascular
surgery in Sweden participated. Swedvasc was validated
externally and compared with the In-Patient Registry, and
is used for reimbursement: the validation indicates the
general report rate is higher than 90%.5
The primary aims of this study were to estimate the
incidence and causes of insurance claims for medical
negligence in relation to vascular surgery in Sweden. The
secondary aim was to validate the registration of SMII cases
of vascular surgery in Swedvasc.
Methods
The SMII database is organised by speciality. All insurance
claims during care associated with vascular surgery and
reported to the SMII between January 2002 and December
2007 were included in this study: 193 cases were identified.
All medical records and documentation sent to the SMII
were reviewed. A structured protocol was designed before
the review: all medical records were scrutinised, coded and
computerised by a specialist in general and vascular
surgery. The reviewer was not blinded to the outcome
regarding compensation.
The responsible surgeons, or, in some centres, specially
trained staff members, register the procedures in Swedvasc.Figure 1 Number of insurance claims related to type of proce
2002e2007 (Aortic surgery: open and endovascular, PTA: percutanAll arterial surgeries, open or endovascular, elective or
emergent and deep venous reconstructions, but not vari-
cose-vein surgery and access surgery, are reported to the
registry. During the 6-year study period, 58,358 cases were
registered in Swedvasc (varicose-vein surgery is not regis-
tered in Swedvasc). To evaluate the report rate of compli-
cations resulting in IC, the data collected from the SMII were
cross-matched with Swedvasc through a unique personal
number used in both databases.
Statistics
To evaluate differences between the SMII and the Swedvasc
cohort, proportions were compared by the chi-square test:
these are expressed in terms of odd ratios (ORs) with 95%
confidence intervals (CIs). Distributions were compared by
two-tailed Student’s t-test. A p-value <0.05 was considered
significant.
The Research Ethics Committee of the Uppsala/O¨rebro
region approved the study.
Results
All 193 cases had claim files and medical records suitable
for review. The types of vascular surgical procedures
involved in the claims are presented in Fig. 1: 187 (95%)
procedures were elective and six were emergent proce-
dures. There was no time trend in the incidence of claims
over the study period, and the reasons for complaint per
type of surgical procedure are given in Table 1.
The median age was 62 years (range 23e94 years, stan-
dard deviation 14) and 110 (57%)werewomen.More than half
of the patients suffered permanent injury: seven (3.5%)
patients had disability above 10%,6 and three patients died
after treatment. There are differences between countries in
how disability after injury is estimated; for example, in
Sweden, the loss of a foot is classed as 9% disability, and an
amputation below the knee is 12% disability. The injuries and
AE led to re-operations (23%), prolonged hospital stay (23%),
medical treatment (13%), follow-up in outpatient clinics
(29%) or no further action (12%).dure and proportion (%) receiving economical compensation
eous transluminal angioplasty).
Table 1 Reasons for complaint per type of procedure.
Vv surgery Aortic surgery PVS Carotid interv. PTA Acess surgery Other Total
Wound infection 14 1 4 0 1 1 1 22
Septicemia/Graft infection 0 0 3 0 1 1 0 5
Peripheral nerve injury 39 10 8 0 1 12 5 75
Cranial nerve injury 0 2 0 15 0 0 1 18
Transient stroke 0 0 0 1 0 0 0 1
Permanent stroke 0 0 0 4 0 0 1 5
Deep vein thrombosis 1 0 0 0 0 0 0 1
Pulmonary embolism 3 0 0 0 0 0 1 4
Decubitus 0 2 2 0 1 0 0 5
Deep bleeding 2 0 2 0 6 0 1 11
Death 0 0 0 0 3 0 0 3
Graft occlusion 0 0 4 0 1 0 0 5
Renal failure 0 4 0 0 1 0 0 5
Em bolus/thrombosis 0 5 0 1 2 1 0 9
Visceral ischemia 0 2 0 0 0 0 0 2
Dental injury 1 2 1 0 0 0 0 4
Fracture 0 0 1 0 2 0 0 3
Other 6 3 1 0 0 4 1 15
Total 66 31 26 21 19 19 11 193
Vv surgery: varicose-vein surgery, Aortic surgery: open and endovascular, including descending aorta stenting, PVS: periferal vascular
surgery, Carotid intervention: open endarterectomy and stenting, PTA: percutaneous transluminal angioplasty.
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and access surgery excluded) and 30,562 of total 58,358
Swedvasc cases reported over the period were treated at
university hospitals, rather than in district or county
hospitals (OR Z 1.05; 95% CI Z 0.74e1.49, p Z 0.77).
Of the 193 closed and settled claims, 55 (28%) resulted in
economic compensation for injury and suffering. The
proportion of patients receiving economic compensation
per type of surgical procedure is indicated in Fig. 1. There
was no time trend in the frequency of compensated claims
or amount of compensation. The incidence of insurance
claims and the incidence of accepted and economically
compensated claims in relation to the type of procedure
performed in 1 year were estimated with data from Swed-
vasc and the Board of Health and Welfare. Carotid artery
surgery had the highest annual incidence of economically
compensated claims per type of procedure and percuta-
neous transluminal angioplasty (PTA) had the lowest annual
incidence of economically compensated claims per type of
procedure (Table 2).
Varicose-vein surgery accounted for more than one-third
of the insurance costs, followed by aortic surgery of the
descending thoracic or infrarenal aorta (with open or
endovascular technique). No attorney costs were paid, as
the insurance claims were not handled as litigations in the
legal system in Sweden.
The mean time interval from incident to claim was 9.7
months (range 0e59 months, standard deviation 10.7), and
the mean time interval from claim to final notification was
9 months (range 7.3e48.5 months, standard deviation 9.4).
Varicose-vein surgery
The largest group of claims was related to the treatment of
varicose-veins (32%): 66 patients (51 women, 77%), with themedian age of 54 years (range 22e84 years, standard devi-
ation 14.0). For 15 (23%) patients, the indication for surgery
was CEAP 4 or more (guidelines for classification upon clin-
ical findings, C2; simple varicose veins, C3; oedema, C4; skin
changes, C5; healed ulceration, C6; active ulcers). High
ligation and resection of the great saphenal vein (n Z 33),
the small saphenal vein (n Z 12) and stab phlebectomies
(nZ 15) were the main techniques.
Aortic surgery
The second largest group was treated for aortic disease: 31
cases. Indications for surgery were aneurysm of the
abdominal aorta (AAA) (22 cases, including two cases of
ruptured AAA), aneurysm of the thoracic descending aorta
(TAA) (eight cases) and chronic aorto-occlusive disease (one
case).
Four (18%) of the AAA were managed by endovascular
aortic repair (EVAR). Five cases of the TAA were managed
by thoracic endovascular aortic repair (TEVAR). Thoracic
surgeons, who did not register in Swedvasc, treated three
cases of open TAA repair.
Two-thirds (68%) of the patients suffered permanent
injury but no patients died after treatment. Per- and
postoperative ischaemic complications and neurological
complications were the main reasons for the complaints.
There were five cases of ischaemic damage to the lower
extremity (four amputations) and six cases of visceral
ischaemia (intestinal gangrene and kidney infarction). Five
patients suffered peripheral neurological symptoms with
pain or paresis and five suffered from spinal ischaemia with
paraparesis of the lower extremities: the cases of spinal
ischaemia are presented in Table 3. Two patients under-
went TEVAR without spinal protection. Both had chest pain
and developed paraparesis in the evening or the next day.
Table 2 Annual incidence of claims per type of procedure.
Type of procedure No of claims/yr No of procedures/yr Claim incidence (%) Incidence of accepted claims
Varicose-vein surgery 11 6145 0.18 1:1475
Aortic surgery 3.6 983 0.37 1:1180
PVS 4.2 3095 0.14 1:2653
Carotid artery surgery 3.5 866 0.4 1:650
PTA 3.2 3158 0.1 1:6316
Aortic surgery: open and endovascular, PVS: peripheral vascular surgery, PTA: percutaneous transluminal angioplasty.
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and ended with severe neurological sequelae.
Five (18%) cases (four open repairs of AAA and one
TEVAR) involved successful complaints and the claimants
received economic compensation for damage and suffering
due to negligence and substandard care.
Carotid artery disease
Twenty-one patients underwent carotid artery surgery: 20
had open repairs (carotid endarterectomy, CEA) and one
had carotid artery stenting (CAS). Indications for surgery
were symptomatic stenosis in 17 (81%) and asymptomatic
stenosis in four (19%) of the patients.
All patients suffered permanent injuries. The most
common complaint was cranial nerve injury (15 cases).
Among the 15 nerve injuries, nine had dysfunction of the
larynx with voice disorders due to injury to the vagal or the
recurrent laryngeal nerve, of which three also had hypo-
glossal nerve injury with deviation of the tongue. Four of
the nine patients were laryngoscopically evaluated with
findings of vocal-cord paralysis. Three of the nine patients
were discharged without diagnosis of nerve injury. There
were two cases of isolated hypoglossal injury, three cases
of facial nerve injury and one case of glossopharyngeal
nerve injury.
Peripheral Vascular Surgery
Among the 26 cases, indications for surgery were critical
limb ischaemia (CLI) (13), severe claudication (seven),
aneurysm (three), embolus (two) and failing graft (one).
The most common surgical procedure was femoro-popliteal
bypass (10) and femoro-distal bypass (four).
The most common complaint was nerve injury (eight).
Seven patients suffered from infection (wound and deepTable 3 Paraparesis due to spinal/medullar ischaemia after ao
Type of
procedure
Age/Gender Acute
surgery
Previous surge
on aorta
EVAR 80 yr/m No No
TEVAR 73 yr/m Acute** Yes
TEVAR 67 yr/m No No
OR TAAA 56 yr/m No No
OR TAAA 72 yr/m No No
EVAR: endovascular aortic repair, TEVAR: thoracic endovascular aorti
* The patient had spinal drainage. ** Symptomatic/pain but no rupturgraft infection): Staphylococcus aureus in five, Coagulase-
negative Staphylococci in one and methicillin-resistant S.
aureus (MRSA) in one. Five of these seven cases had
a bypass, of which the graft occluded in three (two
amputations).
PTA
All three deaths during the study period were in this patient
group. Two females (aged 76 and 54 years) and one male
(aged 64 years) died after PTA. Indications were CLI in two
and claudication in one. In two cases, the iliac artery
ruptured and a covered stent was used to stop the bleeding.
One patient (female, aged 76 years) underwent open
surgery and died in the postoperative period. The second
case (male, aged 64 years) returned after 6 weeks due to
back pain. Computed tomography revealed a pseudo-
aneurysm above the aortic bifurcation, which ruptured the
same day into the gastrointestinal tract with massive
gastrointestinal bleeding. Acute open surgery was per-
formed followed by weeks in the intensive care unit (ICU);
death occurred after deep re-bleeding secondary to an
infected graft anastomosis. The third fatality (female, aged
54 years) had infrainguinal restenosis, and underwent PTA
and subsequent thrombolytic treatment; on the second
day, she suffered a cerebral haemorrhage (Pons cerebri)
and died the next day.
Access surgery
Access surgery (AS) is performed by general, vascular and
transplantation surgeons, and is not reported in Swedvasc.
Of the 19 cases, 12 were fistulas from the radial (six) or
brachial (six) artery.
Peripheral nerve injury (12 of 19) dominated the
complaints after AS in the SMII (Table 1). All suffered fromrtic surgery.
ry Spinal
protection
Ischaemic signs
on MR-scan
Preventable
No No MR No
No Th2-6 Yes
No No MR Yes
Yes* Th6-10 No
No Th10 No
c repair, OR TAAA: open repair for thoracic-abdominal aneurysm,
e on CT scan.
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Five (26%) had motion disorder of the hand, thumb or index
finger. When performed (3/12) electromyography (EMG)
revealed median nerve injury.Cross-matching with Swedvasc
During the 6-year period studied, 5354 vascular surgical
procedures were registered in the Swedvasc registry. The
Swedvasc cohort was similar to the SMII cohort in many
aspects (Table 4). However, the patients who underwent
aortic and carotid surgery in the SMII cohort were younger.
There was also a difference in indication for surgery, with
less rAAAs and more procedures for claudication in the SMII
than in Swedvasc.Cases missing in Swedvasc
The proportion of cases or AE in the group of patients
complaining to the SMII, who were not registered in Swed-
vasc, is illustrated in Fig. 2. Patients with IC after PTA had
the lowest report rate (74%) to Swedvasc.
Three cases of aortic surgery were missing, and, for one
case of open repair of AAA, the serious AEs of thrombosis
and major amputation were not registered in Swedvasc.
Thus, four (18%) patients with complaints after aortic
surgery were incorrectly registered. One CEA patient with
permanent stroke and one CAS patient with retinal infarc-
tion were missing in Swedvasc, and one CEA patient lacked
the registration of hypoglossal nerve injury. SMII cases thatTable 4 Comparison of the SMII and Swedvasc cohorts.
Type of procedure
AAA surgery (open and
endovascular)
n
Mean age
Male sex
rAAA
EVAR
Carotid artery surgery n
Mean age
Male sex
Indication symptomatic
Indication acute
Patch
CAS
Peripheral vascular surgery n
Mean age
Male sex
Indication claudication
PTA n
Mean age
Male sex
Indication claudication
SMII: Swedish Medical Injury Insurance, Swedvasc: Swedish national re
abdominal aortic aneurysm, rAAA: ruptured aortic aneurysm, EVAR
percutaneous transluminal angioplasty.miss or lack registration of adverse outcome in Swedvasc
are presented in Table 5.
No risk factor, such as emergency surgery or procedures
performed by a non-vascular surgery specialist, that pre-
dicted missing registration in Swedvasc were identified.
Fifteen of the 16 missing cases were performed as elective
surgery during daytime at a vascular surgery unit: the
exception was for one patient with a ruptured AAA.Discussion
This is the first analysis of data describing insurance claims
related to vascular surgical conditions in Sweden, and
demonstrated both the pattern of claims and the difficul-
ties in analysing these data. Data from claims, together
with medical records, have the ability of capturing impor-
tant facts about the epidemiology of AE, the process of care
and risk factors for AE. Claims have the strength of
providing information on rare events, not easily detectable
by routine review or observation.3 Other methods for
detecting AE include retrospective reviews of random
medical records, cross-sectional data collection from
interviewing medical staff, medical record screening, real-
time active surveillance with electronic triggers in compu-
terised medical records and prospective incident reporting.
AE and claims rarely arise from a single issue; often
multiple factors are involved, which result in patient
harm.7
No matter how simple a procedure may appear, all
operations carry inherent risks for the patient. Good risk
management is essential for limiting patient harm andSMII Swedvasc p-value OR
22 5898
67.8 72.5 0.002
18 (82%) 4834 (82%) 0.99 1.0 (0.3e3.0)
2 (9%) 1780 (30%) 0.03 4.3 (1.1e16.4)
4 (18%) 1415 (24%) 0.52 0.7 (0.2e2.1)
21 5193
62.4 69.7 0.001
15 (71%) 3714 (67%) 0.99 1.0
17 (81%) 4083 (79%) 0.80 0.9 (0.3e2.6)
1 (5%) 348 (7.1%) 0.72 1.4 (0.19e10.6)
9 (45%) 1950 (39%) 0.62 0.8 (0.3e1.9)
1 (4.8%) 250 (4.8%) 0.67 0.7 (0.1e4.8)
25 18569
68.8 71.9 0.16
10 (40%) 10121 (54.5%) 0.15 1.8 (0.8e4.0)
7 (28%) 2240 (12%) 0.015 0.3 (0.1e0.8)
19 18950
66.9 72.0 0.058
4 (21.1%) 9597 (50.7%) 0.01 3.9 (1.4e10.7)
7 (36.8%) 5602 (29.5%) 0.49 0.72 (0.3e1.8)
gister of vascular and endovascular surgery, OR: odds ratio, AAA:
: endovascular aortic repair, CAS: carotic artery stenting, PTA:
Figure 2 Proportion of patients (Pat) or severe adverse events (AE) not registered in Swedvasc (PVS; peripheral vascular surgery
PTA; percutaneous transluminal angioplasty).
Insurance Claims after Vascular Surgery in Sweden 503keeping insurance claims at a minimum: this mandates
knowledge about the areas of highest risk. Therefore,
knowledge about AEs is essential for providing patients with
accurate advice and information regarding the potential
risks and benefits of treatment options.
General surgery, including vascular surgery, is the third
most common group of surgical litigation claims settled by
the SMII in Sweden, exceeded only by those for orthopaedicTable 5 SMII cases missing in the Swedvasc.
Type of procedure Age/gender Universit
PTA
1 Iliac artery 79 yr/m Yes
2 Bilat iliac a. 76 yr/f Yes
3 Femoral a. 74 yr/f No
4 Bilat iliac a. 64 yr/m No
5a Renal artery 74 yr/f Yes
PVS
1 FemPop AK 82 yr/f No
2 FemPop AK 76 yr/m Yes
3 FemPop AK 69 yr/f No
4 Subclavian a 63 yr/f Yes
Carotid
1a CEA redo surgery 65 yr/m Yes
2 CEA 49 yr/m No
3 CAS 48 yr/m Yes
Aortic
1 AAA open repair 74 yr/f No
2a AAA open repair 70 yr/m Yes
3 AAA open repair 61 yr/f No
4 TAA TEVAR 67 yr/m Yes
PVS: Peripheral vascular surgery, CEA: carotid endarterectomise, CAS
thoracic aortic aneurysm, RRT: renal replacement therapy, Prev: pre
a Registered cases but major complications missing.and thoracic surgery; this is similar to that in the UK.7
Insurance claims in Sweden are handled outside the legal
system, which explains the shorter time interval from claim
to notification (median 9 months), compared to 3 years in
the UK.7
In addition to the distress, more than half of the patients
were left with permanent injuries: the AE also resulted in
extra costs for the health-care system. More than three-y hospital Adverse event Prev
Iliac a rupture, Deep bleeding No
Embolization, Bilateral
amputation
No
Sepsis (S. aureus) Yes
Aorto-enteric fistula, Death No
Renal bleeding and failure, RRT No
Occlusion, amputation No
Nerve pain and loss of
sensibility
Yes
Deep bleeding, infection,
occlusion
No
Permanent pain, no signs on
EMG
No
Permanent hypoglossal nerve
injury
No
Intimal dissection, Stroke No
Retinal embolus No
Renal occlusion and RRT Yes
Embolization, Amputation No
Preoperative delay time No
Spinal ischemia paraparesis Yes
: carotid artery stenting, AAA: abdominal aortic aneurysm, TAA:
ventable injury according the SMII expert group.
504 H. Rudstro¨m et al.quarters (87%) of the patients required some kind of extra
action, such as re-operation, medical treatment, prolonged
hospital stay or follow-up. When taking into consideration
the loss of production, rehabilitation, permanent impair-
ment and need for home aid, the costs for society further
increase. For 1994, the total extra costs for orthopaedic
surgery (hip and knee surgery), obstetrics and coronary
bypass surgery, were estimated at 185.7 million SEK (19
million Euros).8
The incidence of IC relates largely to routine and
frequently performed surgical procedures, but not all IC in
vascular surgery reflect medical negligence.
Varicose-vein surgery is the most common procedure
involved in claims for AE after vascular surgery, in both
Sweden (34%) and in the UK (48%).9,10 Aortic surgery is the
second most common type of surgery involved in economic
compensation for damage. Even so, carotid artery surgery
has the highest frequency of accepted claims for economic
compensation in relation to the number of operations
performed annually, of all vascular surgery procedures.
However, in the SMII, carotid surgery claims are less
frequently considered a result of medical negligence (39%)
than the average for IC (45%).4
There was no difference in frequency of IC depending on
the size of the hospital, a finding congruent with a previous
study from Sweden,1 where no difference in frequency of
iatrogenic injuries between hospitals of different sizes was
found.
The most common AEs were peripheral nerve injuries
and infections (wound infection and deep graft infection
with or without sepsis). Thus, these are potential areas for
quality improvement: this was similar to observations in the
UK.10
In a few cases, the motivations for raising claims were
vague and appeared multifactorial. Insurance claims may
have been a result of dissatisfaction, and that results were
not in agreement with expectations. Although there was
lack of firm data to support such a conclusion, there an
impression was obtained from the reports in the SMII that
better preoperative information could have prevented
some dissatisfaction. Written consent and provision of
written information are rarely practised in Sweden and the
introduction of such routines could reduce this problem in
the future.
Review of claims is considered potentially useful for
analysis of rare events or in cases where other sources of
data are unavailable.3 Five unique cases of spinal ischaemic
injuries were identified, two of which were considered as
avoidable and a consequence of substandard care. None of
these cases received any spinal protection, such as car-
otidesubclavian bypass prior to thoracic aortic stenting
(TEVAR) occluding the subclavian artery, or spinal drainage
prior to extensive aortic stenting. In this area, there is
a potential for the improvement of care, and all centres
performing TEVAR should develop standard routines for
preventing spinal ischaemic injuries.
Three out of nine non-reversible vocal-cord dysfunctions
in the group of carotid artery surgerywere not noticed during
the hospital stay, and one was even missed at the 1-month
follow-up. This indicated the need for an early and more
thorough postoperative neurological check and increased
awareness of nerve injuries. Cranial nerve injuries area significant postoperative complication after CEA, even
though the majority are reversible.11
The patients in the SMII cohort were younger than
patients in Swedvasc. There were also differences in indi-
cations for surgery: among the SMII cases, there were more
patients with claudication and fewer patients operated for
ruptured AAA. These findings could be explained by younger
patients with less severe and less acute diseases having
higher expectations of the results after surgery. Thus, they
might be less tolerant to AE and more prone to press claims
for economic compensation.12
The Swedvasc registry has been extensively validated
both internally and externally in former studies.13e16
Troe¨ng et al.5 compared the Swedvasc data with the
Swedish Hospital Discharge Register through matching
every individual patient by their unique personal identifi-
cation number, and the external validity for AAA repair was
93.1%. The non-registered procedures were mainly
restricted to one non-compliant county hospital and small
district hospitals that only performed rare emergency
operations. The CEA is the vascular surgery procedure
validated with the best registration rate. Kragsterman
et al.17 cross-matched Swedvasc with the In-Patient
registry and found a registration rate of 96% for CEA.
Most cases in the SMII cohort were well registered in
Swedvasc, including the AE identified during the hospital
stay or at follow-up. Even so, depending on the type of
surgery, 14e26% of the core procedures for vascular surgery
in the SMII were missing or lacking registration of the AE.
However, no risk factor was identified that was associated
with not being registered in the Swedvasc after an AE
resulting in IC.
All clinical databases contain a proportion of missing
cases. The conclusions drawn from a database are more
accurate, if the missing cases are limited in number and
due to random causes. In the case of complications, there
might be a risk of systematic errors with selective losses
and risk of bias. Elfstro¨m et al.18 found patients undergoing
peripheral vascular reconstructions, who are not registered
in Swedvasc, have an inferior outcome, with significantly
higher mortality and amputation rates.
PTA in the SMII had the lowest registration rate in
Swedvasc. Two of the five non-registered PTAs had
subsequent open re-operations due to deep bleeding
registered in the Swedvasc; thus, the patients were not
completely lost to registration, only the PTA procedure
was missing.
Closed claim analysis has a number of inherent limita-
tions. The motivation for raising a claim is sometimes
complex, and claims are biased by severity. Furthermore,
IC is a subset of adverse outcomes in health care and do not
reflect the true incidence of injuries and AE.3,19 Thomas
and Petersen19 classified and reviewed different methods
of studying AE and errors in health care, and conclude there
is no perfect way of estimating the incidence or prevalence
of AE. All methods have their strengths and limitations.
There is a possibility of underreporting, and inadequate
knowledge about the insurance system might influence
claim frequency. Minor events are not reported, but might
still be a substantial economic burden for the health-care
system due to their frequency in routine clinical care.
Another weakness of claim analyses is that data in claim
Insurance Claims after Vascular Surgery in Sweden 505files are for legal purposes and lack important medical
variables;20 however, in this investigation, the full medical
records were analysed.
Conclusions
The most common causes of insurance claims were
peripheral nerve injuries and infections. Although varicose-
vein surgery dominates claims for economic compensation,
carotid artery surgery has the highest annual incidence of
economically compensated claims per number of proce-
dures performed. Vascular insurance claims are less
frequently assessed as avoidable because of medical
negligence than claims in the SMII. The patients in the SMII
cohort of vascular surgery differ from vascular surgery in
Sweden in general: the patients are younger and have
undergone less acute procedures. However, the registration
of these patients in Swedvasc could be improved. Claim
analysis has the potential to identify rare complications not
captured in available registers.
Acknowledgements
The Swedish Medical Injury Insurance and the Steering
Committee of Swedvasc provided economic support, and
generously and unconditionally provided data for this inves-
tigation. The study was supported by the Swedish Research
Council (Grant K2010-65X-20406-04-3, Martin Bjo¨rck).
Conflict of Interest/Funding
None.
References
1 Rudstro¨m H, Bergqvist D, O¨gren M, Bjo¨rck M. Iatrogenic vascular
injuries in Sweden. A nationwide study 1987e2005. Eur J Vasc
Endovasc Surg 2008;35:131e8.
2 Michel P, Quenon JL, de Sarasqueta AM, Scemama O. Compar-
ison of three methods for estimating rates of adverse events
and rates of preventable adverse events in acute care hospitals.
Br Med J 2004;328:199.
3 Vincent C, Davy C, Esmail A, Elstein M, Cozens JF, Walshe K.
Learning from litigation. The role of claims analysis in patient
safety. J Eval Clin Pract 2006;12:665e7.4 County Councils’ Mutual insurance Company’s annual report.
Available at: www.patientforsakring.se/resurser/dokument/
ekonomisk_information; 2009.
5 Troeng T, Malmstedt J, Bjo¨rck M. External validation of the
Swedvasc registry: a first-time individual cross matching with
the unique personal identity number. Eur J Vasc Endovasc Surg
2008;36:705e12.
6 Guides to the evaluation of permanent impairment. Forsakr-
ings Forbundet. Available at: www.forsakringsforbundet.com;
2004.
7 Goodwin H. Litigation and surgical practice in the UK. Br J Surg
2000;87:977e9.
8 Persson U, Svensson M. Patient injuries in Swedish health-care
have long-term economical consequences. Swedish Med J 2005;
42:3020e5 (in Swedish).
9 Campell WB, France F, Goodwin HM. Medicolegal claims in
vascular surgery. Ann R Coll Surg Engl 2002;84:181e4.
10 Markides G, Subar D, Al-Khaffaf H. Litigation claims in vascular
surgery in the United Kingdom’s NHS. Eur J Vasc Endovasc Surg
2008;36:452e7.
11 Forssell C, Kitzing P, Bergqvist D. Cranial nerve injuries after
carotid artery surgery. A prospective study of 663 operations.
Eur J Vasc Endovasc Surg 1995;10:445e9.
12 Vincent C, Young M, Phillips A. Why do people sue doctors? A
study of patients and relatives taking legal action. Lancet 1994;
343:1609e13.
13 Bjo¨rck M, Bergqvist D, Troe¨ng T. Incidence and clinical
presentation of bowel ischemia after aortoiliac surgery e 2930
operations from a population-based registry in Sweden. Eur J
Vasc Endovasc Surg 1996;12:139e44.
14 Ravn H, Wanhainen A, Bjo¨rck M. Surgical technique and long-
term results after popliteal artery aneurysm repair: results from
717 legs. J Vasc Surg 2007;46:236e43.
15 Swedvasc. Annual report. Swedish Society of Vascular Surgery.
Available at: www.karlkirurgi.com/swedvasc.aspx; 2007.
16 Wanhainen A, Bylund N, Bjo¨rck M. Outcome after abdominal
aortic aneurysm repair in Sweden 1994e2005. Br J Surg 2008;
95:564e70.
17 Kragsterman B, Parsson H, Lindback J, Bergqvist D, Bjo¨rck M.
Outcomes of carotid endarterectomy for asymptomatic stenosis
in Sweden are improving: results from a population-based
registry. J Vasc Surg 2006;44:79e85.
18 Elfstro¨m J, Stubbero¨d A, Troe¨ng T. Patients not included in
medical audit have worse outcome than those included. Int J
Qual Health Care 1996;8:153e6.
19 Thomas E, Petersen L. Measuring errors and adverse events in
health care. J Gen Intern Med 2003;18:61e7.
20 Luck J, Peabody JW, Dresselhaus TR, Lee M, Glassman P. How
well does chart abstraction measure quality? A prospective
comparison of standardized patients with medical record. Am J
Med 2000;108:642e9.
